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(jot jilt I.1A cluC- jIujI ^j| ; JjSl 4& jC3 £)( ljaj Ia 

.VntnjjJ (JjjjujIj Sl^.j]| ai& LgumjJ ^gllll (JajujVIj (jlajA^ll £j\ ^JljC.1 (jl (. _ la>J — \ 

LgJ Ai^lc. V j 4 AljJ^. Jajl jjll (j^al 6 j3 j (juaA^Jl 6 j3 (ji L_fljC.I q) c > l^j — 2 

A_1La]| Jj\1 ^*\\ ^3 iLudjjJJ (Jjdjull ^gA A V 1 n H ^JjjjujVI (j) 4 fljC«l (jl — 3 

SHaaII <Li}La]| g : \t ^a\\ ^Jc- j l ^ a^ilaJ pH — — log J 4-S^LlII (j\ 4— fljC.1 <jl (. _ ia>J — 4 

<Jc.li!ill jjlaj c5^ (^1 <jjudj^ 1 \\\ <jjou 3I g j 4 J j^ii3 ^^xJac-Vl ^jl gill ^£i3l ^joj jjjsl g <. j>j — 5 

^£il! A. n>ij ^glc. jlijli ^gjIlLVI ^cj JaII S^LaII cIjLia^ (jl c_ajc.| ^jl l_l^j — () 

Cjj\ j^ll dulj jj! j3ll lie. A1 aj 3 <jlj 4 Jc.Uja1I ^cjjaII A_i3lilil <1L_^ (jc. jjju L^l-^ jjuo£ <jl L_fljc.| ^jl l_l^j — 7 

Ujh AjjIj L-boUJ £Cj| jillj 41 j!>Ic.Uja]| l^Jfl <jj£j 5 JIa. ^gA A-Ug AjjuulL <jj| jdll <j| C-ijC.1 <jl L-l^-j — § 

<jjl jiill dulj ^gic. JJjJ V 0 JJa 3! (j’ J 6 ^JjljAj^ll (Ja^JI (JA (jjl jfi cr^ J^jH A-^.jJ U’ L “ ‘ fljC'i (Jl L_L^J — 9 

<ja jill 

iLuUJJJ 4^U *1^ (JaL-uj^Ij (J*£L4aJ| L-flJJJU - ^ 

H + pUaC-l ^pt-3 ^gjl aa ^ 

H + Jalslll ^gjl J AJ^ ^ ^jjjI—jojVI 

(jjxAA / (JaLujI A,j il nil — 2 

a j‘il v*i ^j>ia^\I ^a (J£.uij ^311 j 4 HA = H + + A ! A ( 33 I ja3I <AJ ^JJ (J^^jj ^jjj j^)j ^Ic. HA ^ A*ij IaIjc. 

. HA / A cA 3 ^ / (j^g 

^uiLuiVI JjWa.H — 3 

($.La1!) (JL_^JI ((JjjLojI jl (J>ia^^ A Uia\1 d^LaII ^jja j 0jU jA 

H 3 0 + /H 2 0 WIL ^jjL^luI • - IK-lj ^Lall ^jLs 4 «.LJI ^3 1 1 ^ 11] — 

H 2 O / OH ^Uilb (J>ia^ i»lj ^LaII 4 s-LaI! LiaiLiail \ ilW 131 — 

HA + H 2 0 = H 3 0 + + A ! (_Ha^aJ ^ .’■■■■’■i '-r 
B + H 2 0 = BH + + OH : 

^jLa J jia^ pH - 4 

o-j-A-dl (Jjll^ailj 4_i^l^. AS^IjiJI oIa 4 pH — — Log + J AjjLaII (Jj]L^-ft]l pH ^ 
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14-0 aALJI pH Ai*j : pH -It ^ 


j Ak* (Jjl^-all ; pH = 7 
ls ^ — ^ ; pH > 7 

yr^' JjI^aII ; pH < 7 


T = 


X„ 


^ aSjJIj <^jt$-iJl — 5 

(Jc.lijJI $.1 gTit Ale. ^aSjJI a-ojs jA ^Li^£ (J j^^jtgAll ^Aalill 

. ^LJ Jj^all jl jL ^aSSII a-aJ jA Sy^ x max ^aSaJI 

^i4ilt fSkii\ Ajuuu — 6 

X m ax Xf cPW^' <*uajl\ jl r cr^' 4 juAj 


. ^l— 3 (Jc-lilil! jli x — 1 u 1 ^ — 

^L_j jjc. <Jc.lill]| jli x < 1 U 1 * — 

Ojlj^JI - 7 

jj£ljj J AAjI^AII aJUJI Ale. AAjIj i # Urtii 0 j|^lllj Cj!>Ic.U1a3I A^IjJJ LaAlc. aJUJ A-At aIa^ (Jj^aJ 

(J^jlt <jl£ La£x AAjIj ^ajj ^1 jj£l jj j di^Crlilftlt 

t (JaIc-Uj yj^-a <jj£j (Jj 6 c^jjj V y£ jlauJI ^jSl 4 Jaia UjAUa (Jc-lioJI (jjl Jjll aJU. Ale. ; 

((jSoAmI) jljdll I i& ^.omi . ^I_jj (^j (jn^U.^ll (Jc-UjIL ^IrsTi ^lil jjll (j-a <U-a£ (jjSlij LalS ■ " ; 

Jfrliill — 8 

. ^h 4^' J>=^' ^j>4 A 1^-sl ^k Aj^le.1 ilLall s.Ia^.j ^cj! ^ lll s-Ia^. Ajjailll (je ^aju c Q r SA^.^1 (j-a A^^<a AAe jA 

0 = I^lj — E — L ; t_jj£j ( aA + bB = cC + dD : y-AW 

Mfx^r 

_ <£7 jc. ^ ^jJajj V A \-s lall ^ic. CjIjUIIj l-LujI j^)1I j A ^Loi^-Vlj s-Lall ; Aia^^La 


K - 9 

. ^ — Q r aJUJI) aIa^JI Jj aJL^. Ale. (Jc-lilill ^)joj£ A--<^ 


^jIaHjVI SaLo CjUa^j jjtlj V (jjl jllll CAjIj - 

A_^.jAj jjl jjll dulj - 
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\JUjSU VjuuO^ gjUUu^Hlj “ I 

JduLuiVl J LJ&JjJU — 1 

H + ^ (jc- j^Ui ^ jj jA ^>>^^'1 

H 2 0 4 HC0 3 “ 4 H2SO4 4 HNO3 4 HI 4 HBr 4 HC1 : ^ 
H + tlAj jJjjJl Jalilill IS ^jLl<u£ Jj jA (JjjLjojVI 

CH 3 COO“ 4 H 2 0 4 HC0 3 - 4 C 2 H 5 0“ 4 NH 3 : ^ 

; Aia^^U 

4_J^3 ^JjjjujI C5^ Jj ^ 34=^ V Mg(OH) 2 4 KOH ^ NaOH ^ii^jj^l u^VI 

j t OH ^Icr ^jLJI (J (j£l . <4 jLJI OH *ol Al'l *0^ 

OH H - H = H 2 0 . h JaiiiSl ^ lc» > vi />i ^jjjLjujI OH^ yi * 1 

(j4X4^ / Jdulujl CjIjiI nil — 2 

I A 4-J 3^^*^ (JjjL_jujV 1 ^ la*J HA ^jj£L Labile. 

HA / A - i> aAa - / <_>"^' u^4jj ‘ HA = H + + A - 

HCOOH / HCOCT : ^ ^1 HCOOH = HCOCT + H + 4 jj 4^ -0*52 : Jli. 

| 4J Jjal^a]| 1 '~' 11 1— J 3 (_)4— ujVl Lo^jc. 

BH + / B ^ u^4jj ‘ B + H + = BH + 

NH 4 + / NH 3 : ^tan NH 3 + H + = NH 4 + j^' > J>a : JH» 

Aj-uaLujSfl j Ao^X 4^J) Ajjbxil Jjtt ^ A ll _ 3 
LujLujI jl s-Lall ^9 (Ji^J Labile. ^jujLujI jl ^gjLa (Jj A <a ^Ic. cJ > - r °" s *1 

HA + H 2 0 = H 3 0 + + A : o^5 *f-sIL 
B + H 2 0 = BH + + OH“ : ^bU 

S^JjujLiaII ^)JC- A g Igjxuu’l ^Laull (jAxull ^JA \a\ t (jj-Gjll £)* ^ ^gA (Jc-lilill O^JjujLiaII A g m 1 \ A.^3%^La 

AJlUj 

HBr + H 2 0 = H 3 0 + + Br : ^ u^jj- 1 ^' f >. jjj SjA j 

C 2 H 5 COOH + H 2 0 = H 3 0 + + C 2 H 5 COO“ : ^ ^ J 

NH 3 + H 2 0 = NH 4 + + OH : *UI ^ jjLiiM > jjJB 
(J yA:p ^ 0 ^ jjaa S j4 5 -JU ^ O'i -^yi) C 2 H 5 0' + H 2 0 = C 2 H 5 OH + OH” : AJi ^ ^ ^y\ J^us 

<Lu ‘'-^ (jJ°j pH -51 — 4 

OH H 3 0 ^ jJJ j a V 1 ^ ^ ^ ^ (JpJ)"^ 5 cJj ^ ^ (_j^ 

(5) ^J] ^I^ A^^a A_lj\_xa (JdlL^-xa S^C- ^ ^1 jjuo] A_il j-al! (Jj ^ A) j\ 


Jjl^ll 

1 

2 

3 

4 

5 

[H 3 0 + ](mol / L) 

10’ 1 

10‘ 2 

10’ 3 

IQ' 4 

10‘ 5 
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100 m !!! -) 10' 1 mol/L Ji*j u' ‘ 1 cm -) 10" 5 mol/L jl '-uV t *2ta <> ji-li V 

A K kl)A (J A xAila V pH ^^21 (JL^2 (j] 


[H,O*] = 10 


pH 


pH = -Log[H,0 + ] 


. j^2l ^ ^ oalj^ j) j t Log 10=1 l£> 6 ls j2l 2I Log 

SJlIaaI! Lijt_2l (J2L^»2I 4.11^ V] 1 g qjlii V b—U^ c 

fjALjAM^ ®A J2l LL4j jA a (H 3 0 + ) 2±y». ‘ pH = —Log a(H 3 0 + ) <^a pH -S' t_jLmaJ LL^'il Aa!>U]l ; JjJaII 

( 1 ) a (H 3 0 + ) = y (H 3 0 + ) x [H 3 0 + ] ja SjjL 51I LUi 
1 > y > 0. LLiill ja y (H 3 0 + ) 2±y». 

(2) I = |2(Z?Ci) : 


i = 1 , 2 , 3 . . . 6 J221 j£ j21 C j ^ J22I : Z 2 

i Vi 


(3) 


Log Y = 


L 


2 1 + Vl 

. a (H 3 0 + ) ( . L iJV ij* (1) 43^*1' ^ j>j 4 y * . u n ^* ' (3) A3^*J' Cy°j I s-ij-aa-j (2) A3^*J' (j- 0 

pH JL)2l J -)aia ^ l\L i t 0xiU^)i]| £jU> tgJV <3^)*^ ,^j2Ml (j-a l # l\)Vl V 

^>Vl AaiUlL ' g ; »■ '- » > pH 2' Lua j t 0,1 mol/ L H 3 0 + A j' j 2y J j^l' g2L" J jL^l pH = - Log [H 3 0 + ] 

pH = 1,8 ^2 4_iL^aVl aS^UJIj L2 (, pJJ = \ ; 4_i±ij£i3l 
a (H 3 0 + ) « [H 3 0 + ] uj^i ‘ 1 <-y*S' y '-y- 1 " >i£i jl£ UK 
aALU. pH = — Log [H 3 0 + ] Aa^Ull ^y ^ U"'' a " ' 2^ 

(3' H 3 0 + A j'j2u JK jj JjSj ji L_taj i ji ixm pH = - Log [H 3 0 + ] <3^*12 pH 21 t-jluia. aSj jj£j <^2*. 

. 1 O' 2 mol/L <> 

; Uj 2 6 pH 21 a LjujI jj (jc. (jVl 2^jc. j\ 


(J 

1 

2 

3 

4 

5 

pH 

1 

2 

3 

4 

5 


pH 21 A^aj& A lajqjl jj ^juj A L x jjI jJ x^\i LJLuaj .21 pH 21 ^aJ3 (J2i-<42 t21,Aj 

2 

. ^LaJ) A-uaj-4^ £fi, j2u pH 21 

pH 21 Jbjl ^Ull Jjia-2l ^j-2! Jj2j2! qa&1 U K 


_/ (M)= 10'^,-y 

^ ^ 
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pH 21 jj ^ 2 A ^ ( Jj )^ A pH jj ‘' J Q ^ 

0,05 i}y& V (jilaal 1 L-jLjjjVI *Uu 3 <jli ( pH Jl (jjjULi Ali^J ^ a\\ CjUaUli^Vl L_ljt£ 1 A£ a 

4,25 > pH> 4,15 ujV^' qj£j pH 2 4jqjq^\l 4 x>jq\l (jl t 4,2 ^ Ajq\l Ij ^, jj (J a pH l-LoS LjI L)^ 3 ^)^ 

: u j’ a j'^ ' j j ' ^ 4 j'j*^ jj uj^h J^Lu ‘ p/ 3 0 + J = 1 0~ pH J <2*j 

1 ,08x\0~ 5 mol / L > [// 3 0 + ] >5,62x\0~ 5 mol / L 

zl[// 3 0 + ] = ( 7 ’ Q8 ~ 5 ’^ 2 ) xlQ = 7,3x1 0~ 6 mol/L\ j£jtfl \* ^ jj^ 

a\H 3 0^ 7 3x1 0” 6 

. 11 % < j ' ‘ ~ J = -= r ~ = — j - 0 — = 0,1 1 : ^ UJ^JJ 

[ h 3 0 + ] 10~ 42 " " 


[H 3 0 + ] JjSjj Aij*^> t^a 10% Ujia ^ Jjatjj : » j4*ll 185 5-ai^all ^ *— ^ 

( AjL^J jji SjLaJl diA j 

(19 ^ 12 ji 1 1 ji 10 j) [// 3 0 + ] 5ij^ 10% *fij 6- (jaljj I ^JuaJI S^LaJI 

; AaJj J^ua ^]| ±jjj La 

3 ? 4 l_u£j 3,37 2-^-j I2j 6 3,30 L . ^ ^ \ 3,32 L^j _ ^L-alill *i*j <^jjJI LLL <. . ii£ j pH c>*^ L^jc. 

. 0,05 m^jV 1 ul ^uill i> ^ 3,35 j 3,30 u^ 1 ' jjjj 6 (jjJ^i*-A L5^) ^ aLnll (J?\ 

; fUIj ^JjLuJl f l - i^Jl — 5 

^jl (> 10' 7 mol j (f jjj jVl) <» jjj jj^J' ^j' (> 10' 7 mol c^- 25 C° » j' j=2' ^ ^2' *'-^' t> jfi </ >=h 

jAj t K e = 10 14 ! ^-Lj t K e ^ [H30 + ] x [OH ] 

^11 QA 

[H 3 0 + ] X [OH ] = 10 14 : 0& 25 C° ^ t <i,vi» x> jl ^,Lj jl Lijl^ &\ jjuj ajjLJI (JJL^aII (J£ 


SjtjaJt^jjj Ke^ 

K e ^gJLilLj C 6^)1 £>La]| 


c° 

70 

50 

40 

30 

25 

20 

10 

0 

Ke x 10' 14 

15,5 

5,50 

2,95 

1,48 

1,00 

0,69 

0,30 

0,11 


pH -SI fL- - 6 

14 J 0 cl)^ (J-A-^iJ pH 21 (2 juj 

[. H 3 0 + ] < [o/r] (/i * pH > 7 U- Jjla-ll 

[. H 3 0 + ] > [0//“] t fl * pH < 7 cJ^i t> Jjk-lt 

[. H 3 0 + ] = [<3/r] (/i * pH = 7 J^i u- J jla-ll 
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■ uL*-ua]| j ^ aAix.ll - 7 

(J LiJ^^ L$^ L_flJJtjJall Ldl i ^jLall <J Lil£ J^)jul 11 <_£A]I ^A (_£j£ll 

jj& jlc. j* S.U3I j-* jil Y g = 22,4 mL & lKj Si ^ 4 ^ 6 S 2 j Si u^jl^ : 

JY1 = 0,6 g 4>1 a£ ci^H ^ S2 ^ ■ ■^X j ^tj <2k.^)^l ^jj^Uai]) ^ila^judll (JjjLLg 


(J j\*\x>\l ^j>a 1 L LS^" J jj^a^ll s-Lall 

. 3,4 oU^ja S 2 Jjl^l pH j < 3 &U^j3 Si pH LiuiS 

c. <ij» >>> ^j^axi «s ^A <jl j 6 jA (j;!^ (jl (Jaj 

; JaJI 

Ajjoililj ^l!L<a _ ^j£^)Ii]| jA (3 (jl dlia> c [H30 + ] = C 4 _a 9 (j^faJ HA (J^ L **^ Cy* Li $ ^ II 

: U^ ^1 ‘ 

. g; J3 (j^-aJt I JA oii ‘ [HC1] = [H 3 0 + ] 
HC1 + H 2 O = H 3 0 + + Cr : a!4*a 1I i_uua. *141 ^ (jja.jjii^JI jjlS (j^»a. Jk4j 
V 0 0224 

j^j^l c_i^j 2j t n (HCl ) = — ^- = — = 1 0 3 mol : HC1 ^ac, Vji c jn^i 

K 22 4 

[//CT] = C = = — = 10 ~ 3 mol/L 

L J V, 1 

. C 5 J S L paA^ ja jjl£ L paA^ <1 cj 6 [H3O ] = C g3U3Lj c |j// 3 0 + ] = 1 0~ pH = 1 0~ 3 mol / L 4pl 

jA C L " \l~^ 6 [H 3 0 + ] <C C (jj^4 (_£A1I jA L 

CH 3 C00H + H 2 0^ CH 3 C00' + H 3 0 + : ^4*41 *U\ ^ 4l^V tMi 

TVL 0 6 * 

I t u i aj t n — — — — - — — 10 jnol ! h \l t u ^ 

M 60 

[C//3COO//] = — = 10 2 /ho/ / L 
^2 

. ja 4;^' j * [H 3 0 + ] < C : ‘ [ H 3 0 + ] = W pH = 10" 3 ' 4 * 4x 10' 4 mol/L M 

a ^J^AaJI CjUjj^ JaJ V £ jfl (J^AaJ Lr L*l\ Jjt^ a\\ 

CjUjj^ Al 1 a£ j Jjflt J^l ^jjjLuj^I AaJ t ^jLa]) JjWaII ^ 

uLJLuail o^L^Vl j ja]| — 8 

S-LaI! ^ 3^' <-^^4 L-flJXjJal! ^jjjLujVI t-ai t ^LaII £a l_ii£ (Jc-lijj (JjjLojVI j& lS (jjjljoaVi 

Jlla 

^La3I 1 i Lalj ojjiixj (Jc-Laiill ajL^j 6 <^5^^ (J j^^4V^ 1,15 g 575 mg ^ c"^"^ la3 C5 ilj 


C 2 H 5 -OH + Na -► (C 2 H 5 -Cr, Na + ) + Vi H 2 : ^ J>^i t- ^1A«- 

. 12,4 4 UjLuia 25 C° ^ j4l y4 o^aja J j U aI I pH (_W^j 
. (C 2 H 5 0“) ^ jaJI l-uajJ - 1 
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5Jl^ ^ ^alill <xu3 j^a ^^h&Vl ^£ill LJ t J&liil Ajlgi ^a *Ssul\ jl^La jA ^Llqj^ J j^lil <jl jVl jll ^a Uajc. 

^alj (JjVi\i ^jl 1 Uajjal La b] 

<Lat_dll a!\^. ^a ^Jig-ill ^£ill <-oj 3 1 g juaij C^J 4 4-^b3l JJC- djV J^llll AjjouIL 4j^>laj <Loja J& ^JaC-Vl 

(x) ^ JL9 lU! AjuuJ — 4 

X, 


x = 1 <^> Jplfclt 

x < 1 <» f tJ jjp Jplisil 

t-Ne.1 a* *tt AjjI JjjVI SjLaJI 4oa£j x 


T = 


X 


^g-Jac-Vl ^a2ll j ^jlgilt ^^ajl) <jju <jjou3I ^ 


(JC'lajij ^uS — 5 

ilLftll ^I^.J ^uljjll (jdJ AjjaliH (JLaJ 6*1^^]! ^JA jA 

Q r = [^ X ^\ } : ja Jftlislt j-£ jli* «A + AB = cC + rfD : ja ^4*^' Jj=^' u 1 ^ 4 
[A]“x[B] 

Q r S^jUc. ^JaJ V £)l£ bt) &\ x>\l c A la> Loll ^jjc. dj|jU]| 4 L_buj|j^)ll t 4 jL^all ^Lai^.Vl 

CH3COOH + H 2 0 = CH3COO + H 3 0 + A-^\ ^ (Jill o^) 4 l^V' L>^ lD^' : 1 - jn* 

^ _[CH 3 C00-]x[H 3 0 + ] 

® r - [CH.COOH] 

; 4_jJaal! (Jj)\*\ a ^ ^Laill i^ja A ^ £jJaj [ 2 — ^JULa 

CU(s) + 2(Ag + , NO3 )( aq ) = (Cu 2+ , 2 NO3 ) (aq) + 2Ag( s ) 

rc^Mm-T [cm 2+ i 

Qr= Wf^f = Wf 

^ C-Lail (jjl (jj 3A ^3 (jV 6 (Jc.Uj]I ^)ju£ OjUc. (j-d frLftll V ^ (3^^ 0^3"^) (Jc-lij ^3 I ^ U-vM A 

3^i ji (jjc.liiall 3^1 j& <_Jj c 'iL^. 

CH3COO-C2H5 + H 2 0 = CH3COOH + C2H5OH : OAiV 1 > 4 i! ^ 

[CW.C’OO//] x [C 2 H 5 OH] 

~ \CH 3 COO - C 2 H s ] x [H 2 0 \ 

*^4 - 5 

— Q f 33 I jj 3jc. (Jc-liill ^lu£ dulj 

. ■ '«' j JcliUl <U ljj£j (_j3]t JLuiJI (jc (jjljiiJl CuIj JcliUl jmS jjxj ; ^ jl_<^ 4 jj±S 

: JcUsll <jj'j^' ^ u 4 * Ki ja uj'Ai' ^ '^4 « CH3COOH + NH 3 = CH 3 COO _ + NH 4 + : 

K 2 = — ja CH 3 COO“ + NH 4 + = CH3COOH + nh 3 

K l 

ojl^aJI <^.j 3 j j±L (j£] ( i-^f-U’i^'l S3 L« ■‘LiaSj Jj 4 j V (jjl Jj]l clulj 
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(ja jjysA Ailui 


QJUA$\j 


(4jjljll J X4"S^J J5£jj ^xi 6 .VnVl j^) J Ht1"\ (JjAjoiI j L_flJ^)3U L_u£l — J 


? (jia-aa. / (JjjLuJ 4_Jjl_lL La — 2 

£.\_a]Ij (JJJj^aL^Jl (J>4X4^ / (JjAjujI JjlijUjll L_u£I — 3 

s-I—aI! £x 4 ^pLuHlI Jtc. (Jc-lij <l^lxx4j (Jc-lij Ai^lxxi l_u£I — 4 

U-SL» Jj-lx« pH 

Ua^ jl lja! 

. (JjItxaII ^ ^a jjjjjo£jVl JJ^I (jc. jiu ^1x4 cJjJb^ pH — 1 

. J jK*\l Sjl pH <3^*-^ — 2 
pH = Log[H 3 0 + ] ^ [tf 3 0 + ] J djl~ pH a* *£*«]' - 3 

Jfll 3 J)^ <^1 I^A pH 4 x ^ (Jj)^ ^ ^ — 4 

3 I^a pH (j^iVn (_£ \_ 1 jt_x 4 V j^xa jaaj Ld^iic. — 5 
. 7 L>° pH L5^ — 6 

^Jl JAjS JjAJ ^-3j AajmI 

? ^j\_lxu£ Jj'nM ^ xalaC. VI j Lo — J 

1 d Q ^ \ ]*■>% 

^jl_lxu£ J ^2 jII Ajjaij L_fl^)C. — 3 

• <4j jtP cs^ j>3 4 <Jj*j aJU. jc max j Xf on AiiUJI ^ U> - 4 
? clinic. liloll <4j|jUjVI 6^UJ| 4jx^j (jLtJJ cJ^ — 5 

Jplisi) 

; ^Ull ^l_ixu£JI J jjsal] Jc-LiliSI jjoi£ SjLc. c__u£l — J 

CN (aq) + H 2 0(l) = HCN(aq) + OH ( aq ) 

• Qr V J Jaj^i jAL» — 2 

? ^l_lxu£J! 3 J4SUJ Q r <xu3 Ja — 3 

? ^Lua^btllxi ^ai ^I^JaLlixi LoA (Ja 4 ^ joi£jt \l (Jc«^— J ^)jujL_1a]1 — 4 

qP' OJ'j^' 
? (j 3JL^ ^ I^ji aIa^. (jc. Jjij — 1 
? jl jiill y\_^. <Lo2k etSL jjjj c. — 2 


ojl dulj t^jc. — 3 

? S^lxJ! 4 j^<j jjl jill dulj c 31 *jj Ja — 4 

? (jjl jjll cIijIj ^Ixjj liL^j — 5 
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(JJ4-UuV)j 

( <jja.Vt c_u£jj lala Aaij <>U*_a ! ! <jja.Vt c_u£l till caIs 4jja.Vt l_u£Ij <jjjja 11 £-a.jt) 3 — 2 — 1 

NH 3 ( aq ) + H 2 0 ( i) = NH 4 + + 0H“ * HCOOH (aq) + H 2 O a) = HCOO (aq) + H 3 0 + (aq) - 4 

J>la^ pH 

^(ja£*jl j 4 j* j^al ^a jJJ jju^Vt Ajl jjuj jj£jl (jl£ Lal£ jj£I pH t-al£) >ua - \ 

( pH -It Q-y 's\ 4 9 jlifl 4 ^ jdjjjAd^Jl Ajl JJUJ jj£jj ^lAjjl ^JlllUj 4 dAjjuU AlA j] S-t_all Sjl ja> <a.jA L—lxijjt lal£) - 2 

pH = -Log [// 3 0 + ] ^Ai^Uil) Lkk -3 

(f j^JJJ pH -5' U£ jlij') - 4 

(J /ill <jV ^ ( §j3 ; (JIjjoiII ^ Ula ^ pH -It aIajj ^UlUj 4 ^ jjjjjAd^JI jj£jl ^aljj (Jjia^ll AAaj laAlc. ) l - 5 

L-flJXjJall (j>ia^\l (jn^C> 4 _ 5 ^C. 4 aAAaj laAJC. ^a jdj jjAd^Jl Ajl jjuj CAV ja AAC- JJJMJ V (J? j3 (jlaaaJ ^jLaII 

. ( 7 C> J^t UJ^ gs-^t_J g-lla J jla^> pH) tJal - 6 

^1 J4lS JjAJ ^A$J AjJOiJ 

(c_j| jaJI L. n^t j ^jjjjaII £a.jl) - J 
0j| jlll Aal SaL a 4_ia£ ^Inuiit j Jc-tiilll ^ J jla^all 4_iMj ; ^JjVt AJLjIall - 2 
. 0! L5^ l?- 1 J-^ - 11 J® JaVl <j_& J S-^?j : JjJjJajJl Jaj« 

Jc.lalll 4jtgi 0j j-all pH ; AojIoII A^jjlall 

^a jii jjoi^ j^tJt SAjLuo ^gic. Jc.liliall j-<J! ^jlaj <jl ■ (JJJ^'t iaj-ui 

<Jc.Ulll 4jtgi AJC- ^JaC-Vt ^aAAillj ^IgAll ^aAAill Qll 4. Unlit - 3 

Xf< x max : ojfe f 1 - 2 jp- cJc-^ ^ ij ‘ Xf= x max : f'-J cJc-^ ij - 4 

(J jaall ^jl^-lll ^aAaill 4JU11J CAaIa jl LoK *\A\ Aa.V SaLoII Ujj£I 1_a1£ — 5 

JfrliSlI J«S 

„ [HCivi.xfo/r^ 

= [or], 

(J'S la _)tx- j! L_LujI^) jl (J j\^a ^.Lall j\ 4^ ^ajoia. <jC- 6^)Uc- V (jl Ja^jjuall -2 

J ; iijj Ajj\ A ljaVt jj£t JJ (jV Jjaall Jjla. jjxjj Q r ^ju — 3 

^)a.Vt L_3^1ia (_^ jIjojJ la&Aaj (_^t 4 (jLuo^lxla ^ jqi£jt \l (Jc-lilll j ^jjujLiall (Jc-lilil (Jc.li!ill t^)juo£ - 4 

<jA Oj'j^' 

jill J Cj jlc-lalall l^jfl Aal jli J 4_ijl^jll *s Jj laAjc. — J 

(jjjjjLuaa (jjIic.^)jaiJ jjdju^btla (jdl^aj Aja^^J j)jl jlill <!La. <Laa. ^.laj — 2 

(jjj Ajjaiill (_^jLaiJj Jc-lilill <LaaJI 5Jla. (jc. 4_uLiaj£J! yAbtall Aj dmS (_^a!I J£judl! jjC. l l > ja AAc. jA — 3 

^)Laul! 4_5-lc« <Jjj£-all Al^Vt ^i£t^)J ^-lAa. j (jjajll Al^Vt ^lAa, 

CA jlc-lilLall ^UjlAlAVt dAUJI ^ja^j (3^*^ V (jjt jilt CAjU — 4 
Ijl jaJl 4_a.jAj 3^*‘U (j jt jlll dulj — 5 
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